ABSTRACT Arcobacter butzleri causes human enteritis and is frequently recovered from poultry carcasses. The purpose of this study was to determine 1) the natural distribution of A. butzleri in poultry and 2) its relative pathogenicity in experimentally infected poultry. Cloacal samples (n = 407) were collected on four occasions from three flocks of chickens. Overall, Arcobacter spp. were recovered from 15% of the birds; A. butzleri was identified in 1% of cloacal samples. Three experimental trials were conducted to determine the susceptibility of birds. In Trial 1, 3-d-old chicks (n = 62) were divided into three groups and infected per os with 1) A. butzleri American Type Culture Collection (ATCC) 49616, 2) a suspension of four field strains of A. butzleri isolated from retail purchased chicken, and 3) Campylobacter jejuni (positive control). Arcobacter was not detected in cloacal swabs or in cecal samples of chicks through Day 5 postinfection; C. jejuni was detected in cloacal swabs of all positive control birds. In Trial 2, 5-d-old outbred turkey poults (n = 88) were infected as described above with the addition of a group infected with a suspension of four field strains of A. butzleri from turkey meat. Arcobacter butzleri was recovered from either cloacal swabs or cecal contents of only 6.0% of birds (4 of 67); C. jejuni was recovered from 100% of the positive control birds (n = 21). In Trial 3, 3-d-old turkey poults of the highly inbred Beltsville White strain (n = 141) were experimentally inoculated. In contrast to earlier trials, A. butzleri was recovered overall from the cloacal swabs or tissues of 65% of the turkeys.
INTRODUCTION
The genus Arcobacter includes bacteria formerly designated Campylobacter cryaerophila (Latin; loving cold and air). These Campylobacter-like organisms were first isolated from aborted bovine and porcine fetuses in the 1970s and were designated a single species, C. cryaerophila, on the basis of aerotolerance and the ability to grow at 25 C (Ellis et al., 1977; Neill et al., 1985) . In 1991, following extensive DNA homology studies, a second aerotolerant Campylobacter-like species isolated from human enteritis was named Campylobacter butzleri . Also, as a result of that study, two distinct DNA hybridization groups of C. cryaerophilus, Groups 1A and 1B, were recognized. In 1992, the genus Arcobacter was proposed to encompass the aerotolerant microorganisms. Four species are now recognized: A. nitrofigilis, A. cryaerophilus, A. butzleri, and A. skirrowii (Vandamme et al., 1992) . The species of Arcobacter associated with human or animal disease are A. butzleri, A. cryaerophilus (Groups 1A and 1B) , and A. skirrowii. Of these, A. butzleri is isolated most frequently from human infections.
Arcobacter butzleri has been isolated from water, ground pork, healthy dairy cattle, and pigs, primates with colitis, as well as aborted livestock fetuses (Anderson et al., 1993; Collins et al., 1996; Ellis et al., 1978; Festy et al., 1993; Jacob et al., 1993; Wesley, 1994; Marinescu et al., 1996; Schroeder-Tucker et al., 1996; Rice, 1999) .
Arcobacter, like Campylobacter, has been isolated more frequently from poultry than from red meats, suggesting that poultry may be a significant reservoir. The recovery of A. butzleri from poultry carcasses ranges from 0 to 97%. In France, A. butzleri was recovered from 81% of poultry carcasses examined (n = 201). Nearly half of the poultry isolates in that study were of Serogroup 1. Serogroups 1 and 5 are primarily associated with human infection (Lior and Woodward, 1993; Marinescu et al., 1996) . In a survey of poultry products in Canada, A. butzleri was recovered from 97% (121 of 125) of carcasses obtained from five different processing plants (Lam-merding, 1996) . In addition, A. butzleri was cultured from retail purchased whole and ground poultry, chicken, and turkey samples. As was the case in the French study, Serotype 1 was the predominant serotype isolated from Canadian poultry. Arcobacter was detected in 19% of 100 retail purchased chicken carcasses analyzed in the U.S. (O. A. Oyarzabal, 1998, Novus International, Inc., St. Louis, MO 63141, personal communication) and in 24% (53 of 224) of retail purchased poultry in the Netherlands (de Boer et al., 1996) . In a limited study, Arcobacter was not detected in retail poultry purchased in Italy (Zanetti et al., 1996) . In the U.S., 57% of mechanically separated turkey meat samples analyzed (n = 395) were found to be contaminated with A. butzleri (Manke et al., 1999) . The variations in recovery rate of Arcobacter from poultry could be attributed to multiple factors, such as hygienic conditions on the source farm, bias in plant selection, or to differences in the sensitivity of isolation methods.
Despite its distribution on poultry carcasses, Arcobacter has been infrequently recovered from the ceca. In the U.K., a single isolation was made from a limited number of poultry intestines analyzed (Atabay and Corry, 1997) . In a more extensive study in Germany, Arcobacter was recovered from 57% of skin but from none of caecal samples from 170 freshly slaughtered broilers (Harrass et al., 1998) . This finding suggests that birds were probably not a natural reservoir for Arcobacter and that extensive post-slaughter carcass contamination occurs.
We have previously shown that Arcobacter is present in 40% of healthy pigs and in pork products, and readily colonizes experimentally infected neonatal piglets (Collins et al., 1996; Wesley et al., 1996; Wesley, 1997) . In earlier studies, A. cyraerophilus, A. skirrowii, and A. butzleri all colonized piglets, based on the detection of Arcobacter in fecal swabs; however only A. butzleri could be recovered from extraintestinal sites at necropsy, indicating the invasiveness of this species. In contrast to the susceptibility of piglets to Arcobacter, pilot studies conducted in our laboratory suggested that conventional chicks were refractory to colonization.
Because of the prevalence of Arcobacter in poultry, this study was conducted to determine 1) the distribution of Arcobacter in naturally infected chickens and 2) its relative pathogenicity in experimentally infected chicks and turkey poults.
MATERIALS AND METHODS

Distribution of Arcobacter in Naturally Infected Birds
A total of 405 chickens from three different commercial flocks were examined on four occasions (Table 1) . Birds from Flock 1 were sampled at about 8 wk of age and at about 16 wk of age. Because birds were randomly collected and were not tagged, it is unlikely that the same birds were sampled at 8 and 16 wk of age. Two grandparent breeding flocks were also sampled (Flocks 2 and 3). Flock 2 consisted of birds approximately 56 wk of age that were housed in an older building. Flock 3 (approximately 28 wk of age) was housed in a newer facility.
For identification of Arcobacter, cloacal swabs were placed in Ellinghausen-McCullough-Johnson-Harris media (EMJH, 9 mL) supplemented with 0.5% agar and 5-fluorouracil (100 mg/mL, Schroeder-Tucker, 1996) or in Johnson-Murano (JM, 9 mL, E. A. Murano, Texas A&M University, College Station, TX 77843, personal communication) semi-solid media. Two enrichment media were used to optimize recovery. Samples in EMJH were enriched (3 to 5 d, 30 C), and an aliquot screened using the multiplex polymerase chain reaction (PCR) assay to identify both Arcobacter and A. butzleri as described earlier ( Figure 1 , Harmon and Wesley, 1997) . In addition, samples were enriched in JM media (9.5 mL, 2 d, 30 C, in air) and plated to JM agar (2 d, 30 C, in air). A loop of bacterial growth from the first quadrant of JM agar plate was suspended in tris disodium ethylenediaminetetracetate (TE, pH 8.0), frozen (-20 C), and processed via the multiplex PCR assay to detect both Arcobacter and A. butzleri (Harmon and Wesley, 1997) .
Cloacal swabs were also processed for Campylobacter as follows (Figure 2 ). An aliquot (300 mL) from the cloacal swab suspension was placed in Tran's media (12 mL, Tran, 1998) for enrichment and incubated microaerobically (2 d, 42 C). 3 An aliquot from the cloacal swab suspension (100 mL) was also plated to Campy Cefex agar for the direct detection of Campylobacter. Following Tran's enrichment, an aliquot (100 mL) was plated to Campy Cefex agar and incubated microaerobically (2 d, 42 C, Forma model 3130 trigas incubator). To harvest bacteria from both direct and enrichment plating, a loopful of bacterial growth from the first quadrant was suspended in 200 mL of TE (pH 8.0). Samples were frozen (-20 C) until processed for C. jejuni and Campylobacter coli using a previously described multiplex PCR assay (Figure 2 , Harmon et al., 1996) .
Bacterial Strains and Culture Media
The reference strain of A. butzleri ATCC 49616, three A. butzleri isolates from mechanically separated turkey meat (NADC 5375, 5377, and 5385) , kindly provided by T. Manke (Iowa State University, Ames, IA 50010; 1998) , and four isolates recovered from retail purchased chicken (NADC 5273, 5274, 5275, and 5276) , obtained from A. Lammerding (Health Canada, Guelph, ON, Canada N19 3WH; 1996) , were used in this study. Campylobacter jejuni (NADC 5653), kindly provided by R. Meinsermann (USDA-ARS, Athens, GA 30613), was used as the positive control to monitor the efficiency of experimental inoculations. The stock cultures were maintained (-70 C) in 50% glycerol and were grown on Brain Heart Infusion agar with 20% bovine blood and 5% yeast extract. For experimental inoculations, cultures of A. butzleri were grown on blood agar (28 C, 48 h), harvested in saline (5 mL per plate), centrifuged (10,000 rpm for 30 min, 4 C), and each strain was resuspended in 3 mL of saline. Individual plate counts were not made. To prepare the cocktail of isolates, an equal volume of the suspension from each strain was combined, centrifuged (10,000 rpm for 30 min, 4 C), and resuspended in 3 mL of saline. Serial 10-fold dilutions of the resultant cocktail were plated to determine the number of bacteria (colony-forming units per milliliter) administered to each bird.
Susceptibility of Chicks and Turkey Poults to Experimental Infection
Three trials were conducted. White Leghorn chicks and outbred turkey poults were obtained commercially. Birds were beak-trimmed according to standard commercial practice and were not vaccinated. Small Beltsville White turkeys were obtained from the closed flock at the National Animal Disease Center. Birds were housed in groups, the number of birds in each group varying with the experiment (one group per 7.5 ft 2 cage) in wire-floored cages 4 with heating elements, watering facilities, and ad libitum access to standard poultry feed in hopper bins. Birds were housed in separate trays so that no cross contamination between treatments could have occurred. Cardboard liners were not changed during the course of each trial. Chicks and turkey poults were maintained in this environment for 48 h prior to challenge. Birds were euthanatized by carbon dioxide asphyxiation as recommended by the institutional Animal Care and Use Committee.
In Trial 1, 3-d-old White Leghorn chicks (n = 62) were divided into three groups and infected per os with 0.1 mL of either 1) A. butzleri ATCC 49616 (1.3 × 10 10 cfu/mL), which was isolated originally from a case of human diarrhea, 2) a cocktail of four field strains of A. butzleri (1.3 × 10 10 cfu/mL) isolated from retail purchased chicken, or 3) C. jejuni NADC 5653 (5 × 10 9 cfu/mL; strain 81116 passage C1, kindly provided by R. Meinersmann, USDA, ARS, Athens, GA), which was isolated from poultry. Birds (7 per group) were necropsied on Days 3, 5, and 10 pi (postinfection).
In Trial 2, 5-d-old turkey poults (n = 88) were infected as described above with the addition of Group 4, which received a cocktail of three field strains of A. butzleri (5.2 × 10 9 cfu/mL) from mechanically separated turkey meat. Birds (seven per group) were necropsied on Days 1, 2, 4, and 5 pi.
In Trial 3, 3-d-old turkey poults of the highly inbred Beltsville White strain (n = 141) were obtained from the breeding flock maintained at NADC. Poults were divided into four groups and infected as described in Trial 2. Because of the mortality rate experienced on Days 2 and 3 pi of this trial, a minimum of five birds were necropsied on Days 4, 5, and 6. Birds that died were refrigerated (4 C) and necropsied within 4 h of death.
In Trials 1, 2, and 3, birds were given C. jejuni to monitor the efficacy of per os inoculations (positive controls).
Culture Methods
Cloacal swabs were cultured for Arcobacter (experimentals) and for Campylobacter (positive controls). For identification of Arcobacter cloacal swabs were placed in EMJH media (9 mL), enriched (3 to 5 d, 30 C, in air), and an aliquot screened via the multiplex PCR assay to identify both Arcobacter and A. butzleri (Harmon and Wesley, 1997) . At necropsy, the following tissues were removed and enriched in EMJH (10% wt/vol) as described for cloacal swabs. For Trial 1, spleen, cecum, and liver only were sampled because of the tropism of C. jejuni for these tissues. For Trials 2 and 3, liver, spleen, distal small intestine, proximal small intestine, cecum, and large intestine were sampled. After incubation (3 to 5 d, 30 C), a 100-mL aliquot was removed from EMJH for processing using the multiplex PCR assay to detect both Arcobacter and A. butzleri (Figure 1 ; Harmon and Wesley, 1997) .
For identification of Campylobacter, cloacal swabs were enriched in Tran's media (12 mL, 2 d, 42 C), 3 plated to Campy Cefex agar, and incubated microaerobically (2 d, 42 C). 3 A loop of bacterial growth was harvested from the plate, suspended in TE (200 mL in a 2 mL microcentrifuge tube), and processed via the multiplex PCR assay to detect thermotolerant Campylobacter and C. jejuni (Figure 2 , Harmon et al., 1996) . At necropsy, the following tissues were removed and enriched in Tran's media (10% wt/ vol). For Trial 1, spleen, ceca, and liver were analyzed. For Trials 2 and 3, liver, spleen, distal small intestine, proximal small intestine, cecum, and large intestine were sampled. After incubation, an aliquot from the enrichment media was plated to Campy Cefex agar and processed via the multiplex PCR assay to detect thermotolerant Campylobacter and C. jejuni as described for cloacal swabs.
Statistical Analysis
A chi-square test was performed in order to assess whether there was a difference in the ability of field and ATCC reference strains to colonize Beltsville White turkeys. Analysis was based on the total number of birds that had either a positive cloacal swab or from which Arcobacter was recovered from the tissues. Differences of P < 0.005 were considered significant.
RESULTS
Natural Infections
In order to maximize recovery, EMJH and JM enrichment protocols were employed. With respect to natural infections, Arcobacter was detected overall in 15% of cloacal swabs from a total of 407 birds (Table 1 ). The highest recovery was from a grandparent breeding flock (Flock 2, aged approximately 56 wk) that was sampled just prior to depopulation. This was a high biosecurity flock. Arcobacter was detected in Flock 2 in 53% of JM and in 38% of the EMJH enrichments. When results from both JM and EMJH enrichments were combined, Arcobacter was detected overall in 57% of this flock; A. butzleri was identified in 4 of 104 these birds.
Arcobacter recoveries were minimal in chickens that were maintained in the low biosecurity flock (Flock 1) and sampled at about 8 and 16 wk of age as well as in birds approximately 28-wk-old that were housed in a high biosecurity flock (Flock 3). Arcobacter was detected in 1% of birds in Flock 1 at the first sampling. Whereas 1% of the EMJH enrichments were positive, none of the JM enrichment were positive. On the second sampling, recoveries were slightly increased to 3%. Two percent of the EMJH enrichments yielded Arcobacter, whereas 1% of the JM enrichments were positive. Arcobacter was not detected either by EMJH or JM enrichment in Flock 3, which was another grandparent breeding flock in which birds were approximately 28 wk of age. Arcobacter butzleri was not detected in Flocks 1 or 3.
Campylobacter was detected via a multiplex PCR assay that differentiated C. jejuni from C. coli. In Flock 1, in which birds were approximately 8 wk of age, 32% of the cloacal swabs yielded Campylobacter, all of which were identified as C. coli. Campylobacter jejuni was detected in cloacal swabs in the grandparent breeding Flock 2 (5%) just prior to depopulation when birds were approximately 56 wk old. Campylobacter was not detected in Flock 3, which was another grandparent breeding flock. Flock 1 was not cultured for Campylobacter when birds were 16 wk of age.
Experimental Infections
Arcobacter was not detected in birds prior to inoculation in any of the three trials. The results of experimental infection (Trials 1, 2, and 3) are summarized in Table 2 . In Trial 1, 3-d-old outbred White Leghorn chicks (n = 41) were inoculated with either A. butzleri ATCC 49616, or a cocktail of four strains obtained from chicken carcass rinses. Arcobacter was not detected in cloacal swabs or in caecal samples of birds through Day 10 pi. In contrast, all of the positive control birds (n = 21) yielded C. jejuni in cloacal samples on d three and five pi and in 86% of these birds on Day 10. At necropsy, Arcobacter was not detected in tissues of the liver, spleen, or cecum. In contrast, C. jejuni was detected in ceca (10%) and spleen (24%) with maximum recoveries made prior to Day 10 pi. Overall, none of the chicks yielded Arcobacter, whereas 100% of the positive control birds yielded C. jejuni in either cloacal swabs or from tissues at necropsy.
In Trial 2, 5-d-old outbred turkey poults (n = 67) were divided into three groups and were inoculated with either A. butzleri ATCC 49616, a cocktail of four chicken isolates, or a cocktail of three isolates recovered from mechanically separated turkey meat. As summarized in Table 2 , A. butzleri was not recovered from the cloacal swabs of turkeys that had received either the ATCC strain 49616 or the cocktail of isolates recovered from chicken carcass rinses. Arcobacter butzleri was recovered from the cloacal swabs of two turkeys, both of which had received the cocktail of strains from mechanically separated turkey meat 4 d earlier.
In Trial 2, with respect to the recovery of A. butzleri from tissues of experimentally infected outbred turkeys (Table 3) , A. butzleri was not isolated from any tissues of birds that had received strain ATCC 49616. Arcobacter butzleri was isolated at Day 1 pi from the liver of one bird that had received the cocktail of isolates from chicken carcasses. At Day 4 pi, A. butzleri was recovered from three birds that had received the cocktail of isolates obtained from mechanically separated turkey meat. Isolations were made from the large intestine (n = 2 turkeys) and distal small intestine (n = 2 turkeys). Overall, A. butzleri was recovered from either cloacal swabs or tissues of 6% (4 of 67) of the conventional outbred turkeys. In contrast, all of the positive control birds yielded C. jejuni from either cloacal swabs or tissues at necropsy. Campylobacter jejuni was recovered from the following tissues of the positive control birds (n = 21): liver (50%), spleen (50%), proximal (80%) and distal (100%) small intestine, and cecum (10%).
In Trial 3, 3-d-old turkey poults of the highly inbred Beltsville White strain (n = 141) were inoculated. As summarized in Table 2 , A. butzleri was detected in cloacal swabs of 52% (55/106) of experimentally infected Beltsville White turkeys. Based on detection in cloacal swabs, a difference in percentage of birds colonized was noted between the A. butzleri strains. Arcobacter butzleri was detected in birds that received strain ATCC 49616 (35%), the cocktail consisting of four isolates from chicken carcasses (70%), and in birds given the cocktail composed of three turkey field strains (50%).
As shown in Table 4 , none of the Beltsville White turkeys were infected with A. butzleri prior to experimental inoculation. By Day 1 pi, A. butzleri was found in cloacal swabs of birds that had received the ATCC 49616 reference strain (12%), and the cocktail consisting of chicken (61%) and turkey (44%) field strains. For birds inoculated with the ATCC 49616 reference strain, the percentage of positive cloacal swabs appeared to be biphasic with maximum recoveries on Days 3 (22%) and 6 (25%) pi. For birds inoculated with the chicken and turkey field strains, the maximum percentage of positive cloacal swabs occurred on Day 1 pi and declined thereafter. In contrast, C. jejuni was recovered in 100% of the cloacal swabs of the positive control birds from Day 1 through 6 pi. The tissue distribution of A. butzleri and C. jejuni in the Beltsville White turkeys is presented in Table 5 . For A. butzleri, the ATCC 49616 reference strain was found in the liver (3%), spleen (6%), distal (9%) and proximal (9%) small intestines, cecum (9%), and large intestine (12%). The cocktail composed of chicken strains was maximally invasive and was recovered from the liver (14%), spleen (30%), distal (62%) and proximal (27%) small intestine, cecum (32%), and large intestine (68%). The A. butzleri strains from mechanically separated turkey meat colonized the liver (3%), spleen (8%), distal (17%) and proximal (14%) small intestine, cecum (11%), and large intestine (22%). Overall, C. jejuni was recovered from the liver (60%), spleen (80%), distal (100%) and proximal (60%) small intestines, cecum (60%), and large intestine (97%).
A chi-square test was performed in order to assess whether there was a difference in the ability of ATCC reference and field strains to colonize Beltsville White turkeys. A bird was scored as positive on the basis of either a positive cloacal swab or recovery of Arcobacter from the tissues. A statistically significant difference (P < 0.001) was noted in the number of Beltsville White turkeys colonized with A. butzleri ATCC 19616 (35%) vs those that had received the cocktail of chicken strains (100%). Likewise, a significant difference (P < 0.001) in coloniza- tion was seen in Beltsville White turkeys that had received the strains isolated from mechanically separated turkey meat (58%) vs those that had received the cocktail of chicken field isolates (100%).
The mortality rate of birds in Trials 1 and 2 was 0%. In contrast, with the highly inbred Beltsville White turkey (Table 6 ), the overall mortality rate for the 6-d pi interval was 33% and varied with the inoculating strain: ATCC strain (17%), chicken cocktail (40%), and turkey cocktail (54%). For comparison, the overall mortality rate for birds inoculated with C. jejuni was 20%. Mortality was greatest on Days 2 and 3 pi, especially in the groups receiving the A. butzleri chicken and turkey cocktails. No deaths were recorded on Days 5 and 6 pi.
DISCUSSION
Despite its presence on poultry carcasses, A. butzleri is infrequently detected in cecal samples, suggesting that its presence on carcasses is the result of post-slaughter contamination (Atabay and Corry, 1997; Harrass et al., 1998) . There are no reports detailing the prevalence of natural infections of Arcobacter or A. butzleri in live birds. Because of the potential of enhanced recovery by using two enrichments, both JM and EMJH enrichments were employed throughout the field studies. In the current study, natural infections of Arcobacter spp. were detected overall in 14.3% of cloacal swabs from a total of 405 birds; A. butzleri was identified in 1% of these samples. The highest recovery of Arcobacter (57%) and A. butzleri (4%) was from a high biosecurity grandparent breeding Flock 2. Campylobacter was detected in 5% of these cloacal swabs. Although biosecurity measures were in place, the premises were old and the birds, which were approximately 56 wk of age, were scheduled for depopulation. Neither Arcobacter nor Campylobacter were detected in a grandparent breeding Flock 3, which was maintained in a more modern facility with stringent biosecurity checks and was 28 wk old. Whereas Campylobacter was found in 32% of cloacal swabs of Flock 1 when sampled at approximately 8 wk of age, Arcobacter was present in only 1% of these samples. Interestingly, all of the Campylobacter recovered from Flock 1 were C. coli. This flock was housed at a low biosecurity site on a farm where pigs, the natural host for C. coli, were raised. It is possible that the C. coli found in the poultry was of porcine origin. Alternatively, both pigs and birds may have been exposed to a common source of C. coli. Taken together, these limited data suggest that the prevalence of Campylobacter in a flock did not appear to be a predictor for the presence of Arcobacter.
Environmental factors, such as presence of rodents, wild birds, or dust, which favor colonization of birds with Arcobacter are not known. However, consumption of contaminated water has been suggested as a possible risk factor for human infections of Arcobacter Dhamabutra et al., 1992; Rice, 1999) . All of the five samples taken from drinkers of Flock 1, which were collected when birds were approximately 16 wk of age, harbored Arcobacter. Arcobacter butzleri was found in one of these waterers (data not shown); however, only 2% of these birds were colonized with Arcobacter. It was not possible to obtain water samples from the other premises. Experimental infections of A. butzleri were established overall in 24% (51/215) of experimentally infected birds, based on results of cloacal swabs and cultures of tissues at necropsy. Following experimental inoculations, A. butzleri was detected in none of the conventional outbred chicks (Trial 1) and in 7.5% of conventional outbred turkey poults (Trial 2). When the same strains were given to the highly inbred Beltsville White turkeys (Trial 3), 65% of the birds were colonized. The percentage of Beltsville White turkeys colonized varied with the inoculating strain. Birds that had received the field strains from chicken carcasses (100%) were more readily colonized than those that had been given the strains recovered from mechanically separated turkey meat (58%) or the ATCC 49616 reference strain (35%). Thus, of the three groups examined (outbred chicks, outbred turkeys, and highly inbred Beltsville White turkeys), the Beltsville White bird was the most susceptible.
In the current study, in contrast to other experiments with piglets , experimental infections with A. butzleri were not established in conventional outbred chickens and turkeys when challenged orally. Whereas the A. butzleri ATCC 49616 had been shown to previously colonize 100% of piglets experimentally inoculated , in this study, A. butzleri ATCC 49616 did not colonize conventional outbred chickens and turkey poults. In order to optimize recovery, we selected field strains of A. butzleri recovered from mechanically separated turkey meat (Manke et al., 1998) and chicken carcass rinses (Lammerding, 1996) for inoculation into turkey poults and chicks, respectively. Because A. butzleri is closely related to C. jejuni we selected tissues for culture that have been previously shown to be colonized by C. jejuni following experimental infections (Beery et al., 1988) . Despite optimization of experimental conditions, A. butzleri infections could not be established in either outbred chicks using chicken-derived strains or in conventional outbred turkey poults using field strains originating from mechanically separated turkey meat. The apparent resistance of outbred birds to experimental infection was unexpected in light of the reported contamination of poultry carcasses with Arcobacter.
The basis for the observed enhanced susceptibility of the highly inbred Beltsville White turkeys to Arcobacter infection is unknown. A genetic basis for differential susceptibility has been observed for C. jejuni following intraperitoneal inoculation into BALB/c, C57BL/6/6, and DBA/2/2 mice (Vučković et al., 1998) , and into three crossbred broiler chicken stocks (Stern et al., 1990) . That the inbred Beltsville White turkeys have been raised at this institute for at least 20 yr may have precluded their exposure to, and subsequent development of, maternal antibodies to Arcobacter. The resultant naive poults would thus be highly susceptible to infection.
Because of the difficulty in obtaining adequate numbers of Beltsville White turkeys for experiments, methods to circumvent the resistance of conventional outbred chicks and turkeys to Arcobacter colonization may be needed. Conventional outbred birds may be rendered more susceptible to experimental infection by suppressing the immune system via administration of synthetic glucocorticoids (Huff et al., 1998) or by changing the route of inoculation from oral to intraperitoneal to bypass the mucosal immune response and allow for colonization at extraintestinal sites such as the liver and spleen. Alternatively, adapting A. butzleri to poultry via serial passage may increase the organism's ability to colonize outbred birds.
In conclusion, the results of this study indicate that natural infections of Arcobacter do occur in poultry and cannot be predicted from the percentage of natural infections of Campylobacter. The results of this study also suggest that the Beltsville White turkey is a suitable model in which to study the pathogenicity of this newly described potential human foodborne pathogen.
